Idiopathic infantile hypercalcaemia is a rare but important cause of failure to thrive and in some cases is associated with mental handicap and long term morbidity. Since its description by Fanconi et al, ' Lightwood, 2 and Payne3 in 1952, it has remained an enigma. The classic presentation is profuse vomiting, irritability, constipation, and poor weight gain, usually during the first year of life. Malnutrition and dehydration may be present on examination and hypotonia, if detected, is associated with hyperreflexia. Systemic hypertension is often found if the blood pressure is measured. Some patients have a persistent cardiac murmur, global developmental delay, and characteristic facies.4 The most prominent facial features include a retrousse nose with a flat nasal bridge, heavy orbital ridges, full cheeks, and a wide mouth ('elfin' facies, Fig. 2 ). In view of the mental handicap these infants have been classified as 'severe' in contrast with the 'mild' cases who lack these features and seem to have no long term morbidity.5 Whether this classification describes two ends of a continuum or two distinct entities has not yet been established. Objections have been raised to the use of the terms severe and mild and we prefer to refer to them as Fanconi-type idio-605 pathic infantile hypercalcaemia and Lightwood-type idiopathic infantile hypercalcaemia respectively.
The cause of hypercalcaemia in this condition was soon established to be increased intestinal absorption of calcium, associated with increased urinary excretion.' Since vitamin D intake did not seem to be excessive in most patients, Lightwood suggested that vitamin D sensitivity might exist.7 In the face of an apparent epidemic of idiopathic infantile hypercalcaemia in the United Kingdom during the 1950s. the British Paediatric Association recommended a general reduction in the level of vitamin D supplementation to infant foods.i A subsequent survey did suggest that these measures had reduced the incidence of the condition.9 No precise distinction, however, was made in this survey between the Fanconi and Lightwood types of idiopathic infantile hypercalcaemia, and the exact link with vitamin D has never been defined.
In 1961, Williams et al"' described four children who had supravalvular aortic stenosis, mental handicap, and peculiar facies. Beuren et all l expanded the syndrome to include dental abnormalities and peripheral pulmonary artery stenosis. In the following year, Black Table 2 . Twelve children were excluded as no evidence to justify the original diagnosis was found. Nine were excluded Parental recall of symptoms during infancy were qualitatively similar between study groups but differed significantly for some symptoms. particularly the degree of vomiting and lack of weight gain. Profuse vomiting, often described as projectile, was described in 74% of group 1 compared with 44% of group 2 babies (P<0.01). Correspondingly, 88% of group 1 infants were reported to have failed to gain weight compared with 49% of group 2 (P<0-001). Symptoms of feed refusal, profound constipation, swallowing difficulties, and noticeable floppiness were commonly recalled by both groups of parents.
The mean onset of these problems was between 2 and 3 months of age in each group, ranging from birth to 15 months in group 1. The mean age of diagnosis for group 1 children was 12 months, ranging from 4 to 26 months. One was diagnosed at 48 months when a positive calcium load test was obtained despite the presence of normocalcaemia. At least 52% of mothers of babies in group 1 who started to breast feed stated that these problems began before the introduction of fortified milk feeds, which is supported by the fact that on average they stopped breast feeding earlier than control mothers (P<0-001).
rtionlfeeding problems (parental Treatment of hypercalcaemia. All but two children n with Fanconi- 
group.bmj.com on January 28, 2018 -Published by http://adc.bmj.com/ Downloaded from were less than 3 SD below the mean. As reported by their parents, the age of menarche was mean (SD), 11-2 (1.3) years and pubic hair developed in the boys at mean (SD), 12-3 (1-6) years. The adult height (at 19 years) for 6 boys was mean (SD), 159 (9) cm, with a corrected parental height of 172 (6) The Griffith scales were performed on 26 patients at a mean chronological age of 42 months. The development quotient (DQ) was mean (SD), 60 (9), with individual subscale means ranging from 55 to 65. The score for personal and social behaviour (mean (SD), 65 (8)) was not significantly greater than the score for eye and hand coordination (mean (SD), 55 (12) ). The Stanford-Binet intelligence test was performed on 10 children at a mean age of 63 months and the IQ was found to be mean (SD) 66 (4). The Weschler intelligence scale for children was performed on 11 children with a mean age of 115 months and the IQ was mean (SD), 56 (14).
Major motor milestones were determined by questionnaire and the ages of smiling, sitting, and walking solo were reported to be mean (SD) 3-8 (1.8), 12-4 (3-8), and 26-9 (7.6) months respectively in group 1. The corresponding values for the group 2 children were mean (SD), 3-3 (2-5), 10-5 (2.5), and 23*4 (6.9) months. Solo walking was significantly slower in the group 1 children (P<0.01).
All children had special schooling, although 19% initially attended normal primary schools. Seventy per cent of children over 10 years of age were literate and 65% could write their own name. After leaving school most attended local authority adult training centres. Four out of 26 school leavers were in remunerative employment and a further three attended job training schemes. Cardiovascular system. Seventy four per cent of the group 1 children had a pathological cardiac murmur on examination by one of us (NM). A further 14% were reported to have had a murmur in the past (but this had resolved) and 12% had at no time any clinical evidence of a cardiovascular abnormality. Of the 54 cases with a cardiac murmur only 12 (21%) had undergone cardiac catheterisation and only three had required cardiac surgery. In comparison 19 (49%) of group 2 cases had been catheterised and 10 of these had undergone surgery. The cardiovascular findings at catheterisation are listed in Table 4 . There was no significant difference in the site of the major stenoses between the groups and evidence of widespread arteriopathy was found in 52%, although full angiography was not always attempted. Stenotic lesions that were found, in addition to supravalvular aortic stenosis and peripheral pulmonary artery stenosis affected the following arteries; innominate (2), left common carotid (2) , left subclavian (4), right coronary (2), superior mesenteric (1), and left renal (1). Structural anomalies of the renal tract were found in three patients. Eleven of the 13 who required cardiac surgery were boys and only 2 were girls. Two boys developed profound hypertension after operation.
Blood pressure measurements were taken where possible (65%) from both upper limbs, and if raised were rechecked. Where both the systolic and diastolic blood pressures were greater than the 95th centile for the individual's age; values were regarded as hypertensive.16 No significant difference was found between the two groups and 29% of all cases were hypertensive. Analysed by age, 40% of cases over 12 years and 63% of cases over 18 years were hypertensive. Six of the 16 hypertensive patients were hypertensive in the right arm but normotensive in the left arm. In one the femoral pulses were felt to be reduced and one was on antihypertensive treatment.
Miscellaneous disorders. A variety of abnormalities were found equally in groups 1 and 2. These include Facies. Standard photographs were taken of all cases and where possible photographs taken soon after birth were viewed. It was apparent that the classic 'elfin' facies was not obvious at birth, was most recognisable during early childhood, and became less specific during adolescence and adulthood. Fig. 2 shows this progression in three cases. The facies from both groups did seem to be indistinguishable.
Chromosomal analysis. Routine chromosome analysis had been performed in 25 cases, although G-banding was rarely performed. One girl displayed an aberration with satellites of the G group chromosomes while one boy showed a translocation of the long arms of 9+17.
Biochemistry and radiology. Biochemical data at the time of diagnosis, before treatment, and in almost all cases from the same blood sample were analysed. The total blood calcium of the group 1 infants was mean (SD), (0-37) mmol/l, the maximum value being 4-0 mmol/l. Values for phosphate were generally normal (mean (SD), 1-64 (0-38)) and alkaline phosphatase concentrations were depressed (mean (SD), 113 (73) IU/l). Calcium concentrations correlated significantly with plasma urea (r=0-29;P<0-01), creatinine (r=0-63;P<0.005), total protein (r=0-31;P<0.05), and alkaline phosphatase (r=-0*45;P<0.001). There was also a weak positive correlation with total cholesterol (r=0.31; Two cases were initially normocalcaemic when supravalvular aortic stenosis or peripheral pulmonary aortic stenosis was found at 3 and 9 months of age. On subsequent follow up, four and 12 months later, the calcium concentrations were found to be raised and a therapeutic response obtained to a low calcium diet. In one case the plasma calcium seemed to rise after the introduction of vitamin supplements (400 IU/day).
One case, one of the most severely handicapped in the series who also had extremely short stature (Fig. 1), had had One object of this survey was to study the link between Fanconi-type idiopathic infantile hypercalcaemia and Williams-Beuren syndrome. Certainly their facial morphology seems indistinguishable and the pattern of system involvement identical. We have, however, discovered significant differences in the parental recall of infant feeding problems and in the degree of delay in motor development. There was a consistent trend towards greater feeding problems in group 1 infants with significantly greater recall of profuse vomiting and poor weight gain. The latter is born out by the fact that the characteristic pattern of failure to thrive followed by definite weight loss between 6 and 12 months of age was only, but not always, seen in the presence of documented hypercalcaemia. Related to this, the group 1 infants were on average significantly slower in walking than group 2 infants. Therefore, if a common aetiology does exist, there must be heterogeneity of expression. Hence in 12% of group 1 cases no cardiovascular pathology had ever been identified. Similarly recognition of Williams-Beuren syndrome during infancy, without evidence of hypercalcaemia, is not unusual. However, the two cases reported where hypercalcaemia was documented suggest, at a later date that the calcium metabolism should be investigated more fully at the *time of diagnosis and perhaps prospectively. In essence, until we can discover the cause of the hypercalcaemia the exact relation between Fanconitype idiopathic infantile hypercalcaemia and Williams-Beuren syndrome will remain uncertain and the terms will continue to be used synonymously.
The symptoms of hypercalcaemia are unfortunately non-specific, which may explain the delay in diagnosis. This Cardiac surgery was only undertaken in 13 cases from both study groups (11 cases for correction or bypass of supravalvular aortic stenosis and two cases for closure of atrial septal defect or resection of coarctation of the aorta). Correction of supravalvular aortic stenosis was performed on average at 11 years of age and the boy:girl ratio was 9:2 compared with the same sex ratio at catheterisation of 2:1. We can find no reference to a similar disparity in the published reports. The discrepancy may reflect patient selection but a preponderance of boys in other forms of congenital heart disease is recognised, notably aortic valve stenosis. 25 Hypertension in association with Fanconi- 
